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N Springs ERA Response Summary

INTRODUCTION

This summa ry responds to comments received during the public comment pe ri od on the N
Springs Expedited Response Action Proposal, DOE/RL-93-23, Revision 0 (ERA). The
comment period was held from Februa ry 7 through March 9, 1994, with a 15-day extension
request granted, extending the closing date to March 24, 1994. The public comment period
included two public meetings, Februa ry 28, 1994, in Hood River, Oregon and March 2, 1994,
in Richland, Washington. The Washington State Depa rtment of Ecology (Ecology) received
20 written comments. This summa ry consists of three pa rts: 1) the introduction, 2) the list of
respondents, and 3) summarized comments followed by Ecology's responses.

Background

The N Springs are a series of ground-water seeps located along the southern bank of the
Columbia River, immediately adjacent to the N Reactor. Sample results from 1985-1991
indicate an average strontium 90 flow to the Columbia River of 6,000 picocuries per liter.
This exceeds current drinking water standards by 750 times. More recent samples show a
concentration as high as 11,000 picocuries per liter.

Histo rical flow from the N Springs to the river was substantially altered in 1963 with the
operation of the N Reactor. Cooling water, drawn from the Columbia River, passed through
the reactor and was discharged into one of two Liquid Waste Disposal Facilities known as
the 1301 and 1325 Cribs. The 1301 Crib received radioactive contaminated water from 1963
through 1985 at an average flow of 2,100 gallons per minute. The 1325 Crib was
constructed as a replacement of the 1301 Crib and first received contaminated water in
1983. Between 1983 and 1985, both cribs received waste water from the reactor. In 1985,
all water discharge was directed to the 1325 Crib at an average flow of 450 gallons per
minute, which continued until 1987, at which time the reactor was placed in a standby
condition. Discharge substantially decreased until all flow ceased in 1991. The total volume
of water discharged to the cribs was 23.4 billion gallons, with a radionuclide invento ry of
2,451 curies of strontium 90.

The influx of contaminated water overwhelmed the soil's ability to absorb the moisture and
adsorb the radionuclide contamination which resulted in excess ground-water flow to the N
Springs, bringing with it the strontium 90 contamination.

Summary of ERA Proposal

The purpose of the Expedited Response Action at N Springs is to reduce the strontium 90
contamination flux to the ground water that feeds N Springs. The Washington State
Depa rtment of Ecology, the U.S. Environmental Protection Agency, and the U.S. Depa rtment
of Energy agreed to act to reduce this flow by November, 1994, as a pa rt of Milestone 14-00
of the Hanford Tri-Pa rty Agreement. The objective of this action is a minimum 90 percent
reduction of strontium 90 concentrations in the ground water flowingfr	 rings into the
river.	 _^O»1213
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In January 1994, USDOE prepared an engineering evaluation/cost analysis (EE/CA) for
regulator, tribal, and public review and comment. The comments responded to here were
made on that document.

The EE/CA contained the evaluation of remediation alternatives proposed for N Springs.
Four alternatives were determined to be appropriate for further consideration, they were: 1)
no action, 2) pump and treat, 3) slurry-wall barrier, and 4) hydraulic control. The conclusion
reached in the EE/CA was that no single alternative could be recommended above the
others, therefore further evaluation of all the alternatives was necessary. Ecology and EPA
did not agree with this conclusion.

On the basis of agency, tribal and public comments, and also as a result of an independent
technical review of ground water modelling for the 100-N area and investigation of historical
records concerning ground water flows early in N-Reactor's operation, a new alternative was
developed. This alternative combines some features of the alternatives discussed in the
earlier USDOE document. The alternative, approved by U.S. EPA and Ecology, combines
pump-and-treat and a temporary sheet-pile barrier at the river's edge. Ground water pumped
from an array of three to five wells would be treated and returned to the ground in the 100-N
area, where it would return again to the pool to be treated.

An ERA is an interim action designed to abate an environmental degradation and is intended
to become part of the final remediation, if possible. Because final remediation of the
contaminated ground water beneath the 100 N Area is not a principal objective of the ERA,
there is some flexibility in the scope of the ERA and the degree to which reduction of
strontium 90 flux to the river is achieved.
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The following list identifies the official respondents to the ERA Proposal, the organizations
they represent (if any), their address, and the summarized comment numbers where their
concerns and recommendations are addressed.

1. Mr. Lincoln Loehr, 12215 - 9th N.W., Seattle, WA 98177

2. Mr. Jim Knight, P.O. Box 1327, Richland, WA 99352-12327

3. Ms. Mary J. Hartman, 1410 Roberdeau St., Richland, WA 99352

4. Mr. Bill Green, 424 Shoreland CT., Richland, WA 99352

5. Mr. John L. Erickson, Environmental Radiation Section Head, Department of Health,
P.O. Box 47827, Olympia, WA 98504-7827

6. Mr. Richard Jaquish, 1906 Peachtree Lane, Richland, WA 99352

7. Mr. John O'Leary, P.O. Box 936, Homer, AK 99603

8. Mr. Richard J. Leaumont, Committee Chairperson, Lower Columbia Basin Audubon
Society, 9016 Sunset Trail, Pasco, WA 99301-1675

9. Mr. Hal B. H. Cooper Jr., 11715 N.E. 145th Street, Kirkland, WA 98034

10. Ms. Joan Clish, 2410 S. E. Bay Point Dr., #63, Vancouver, WA 98684

11. Ms. Pam Johnson, P.O. Box 902, Stevenson, WA 98648

12. Ms. Mary Lou Blazek, Oregon Department of Energy, 625 Marion Street, N.E.,
Salem, OR 97310

13. Mr. Daniel G. S. Newberry, P.O. Box 1544, Hood River, OR 97031-0544

14. Mr. Paul Valcich, P.O. Box 4033, West Richland, WA 99352

15. Ms. Linda Keir, 1055 Eastside Drive, Hood River, OR 97031

16. Mr. Clarence L. Paul, 4312 NE 40 Street, Vancouver, WA 98661

17. Ms. Cynthia Sartou, Attorney, Heart of America, 1305 Fourth Avenue, Cobb
Building, Suite 208, Seattle, WA 98101

18. Columbia River United, P.O. Box 1254, Hood River, OR 97031

19. Mr. Melford R. LeFue and Ms. Jean Alvera, 920 7th Ave., #308, Seattle, WA 98104

20. Michael J. Farrow, Confederated Tribes of the Umatilla Indian Reservation, P.O. Box
638, Pendleton, OR 97801
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Individual comments from the 20 formal respondents have been grouped by Ecology
into the following fifteen summarized comments. Ecology's response follows each
summarized comment. The numbers following each summarized comment identify
which respondents contributed to the comment. These numbers correspond to the
numbers assigned to each commentator in the preceding "List of Respondents."

Comment: What was the risk posed by N Springs? What is the current risk?
What might be the risk later on? Using risk-risk analysis comparing the risks
being addressed by the action with the risks resulting from the action, including
the risks associated with the costs themselves, will this cleanup result in a net
benefit? (1, 2, 3, 4, 5, 6)

Ecology Response: A risk assessment for the N Springs discharge of strontium
90 has not been conducted, however, monitoring results from 1985 to 1991
indicate an average strontium 90 concentration of about 6,000 picocuries per
liter. This concentration is 750 times the current Federal Drinking Water
Standard of eight picocu ries per liter, which corresponds to a dose rate of 0.8
millirem per year, which equates to a cancer incidence rate of 1:70,000. Results
of samples collected in 1993 indicate a strontium 90 concentration of 11,000
picocuries per liter at the N Springs. The ERA Proposal contains a cost benefit
analysis of each alternative considered and presents the potential residual
concentration of strontium 90 flux resulting from each of those alternatives.

The combination alternative, pump and treat and the ve rt ical barrier chosen by
Ecology and EPA is estimated to cost between $8.98 million to $16.83 million
and is aimed at reducing 90 percent of the flux of strontium 90. This range is
dependent upon the flow rate of the pump-and-treat system and the total length
of the ve rtical barrier. With the exception of the no action alternative the cost
range of the three active alternatives ranges from $2.74 million to $22.43 million
and were estimated to have reduced the flux of strontium 90 to the Columbia
River by 50 percent of the 1,000 picocuries per liter contour.

2.	 Comment: Although the concentrations of strontium 90 have remained
relatively stable, the amount of strontium 90 has decreased because the volume
of ground water flowing into the river has decreased. I therefore urge
consideration of the "no action" alte rnative. (3)

Ecology Response: The no action alternative was considered in the ERA
Proposal. Ecology did not select this option because the level of strontium 90
contamination exceeds the Federal Drinking Water Standard and appears to be
increasing.
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3. Comment: For the purpose of evaluation, significant reduction was considered
to be at least 50 percent of the strontium 90 concentrations greater than 1,000
picocuries per liter. A secondary standard is given. However, neither is
sufficiently defined so one could determine if the chosen alternative achieves the
goal. (5)

Ecology Response: The goal of the N Springs ERA, as mandated by the Tri-
Party Agreement Settlement of M-14, dated January 8, 1993, states, "This
response action at N Springs will reduce the Strontium-90 contamination flux to
the groundwater that feeds N Springs, evaluate commercially available treatment
options for Strontium-90, and provide data necessary to set demonstrable
Strontium-90 groundwater clean-up standards." In order to provide a benchmark
to evaluate the alternatives, the three parties agreed to use a strontium 90
reduction goal of 50 percent of the 1,000 picocuries per liter contour. The
secondary standard described in the document was 42 picocuries per liter, which
is the proposed Federal Drinking Water Standard for strontium 90. Each
benchmark was intended to serve only as an evaluation tool.

The approved alternative is expected to achieve a minimum reduction of 90
percent in the concentrations of strontium 90 in ground water extracted before
reaching the river. The agencies continue to have as a goal the achievement of
the proposed drinking water standard (42 picocuries per liter) in the treated
ground water.

4. Comment: Should the slurry wall be used, at some point it may be decided that
it also needs to be remediated. The expense of this needs to be considered in
the initial selection process, or all parties must recognize that the wall is intended
to be a permanent structure. (5, 12, 13, 20)

Ecology Response: The alternative selected does not use a slurry wall.
Instead, it uses a temporary sheet pile wall. The slurry wall, as proposed at the
100 ft zone, would be 2,800 feet by 5 feet by 100 feet, or 1.4 million cubic feet, at
an estimated disposal cost of $63 per cubic foot for a total of $88.2 million. The
slurry wall proposed at the river's edge would be 0.7 million cubic feet at an
estimated disposal cost of $44.1 million. The potential disposal costs would
prohibit the slurry wall from being removed.

5. Comment: The preferred alternative of installing a slurry wall at the river's edge
is appropriate. (4)

Ecology Response: The installation of a slurry wall at the river's edge would
create a barrier which would itself at year 10 become a source of strontium 90
flux to the river. The potential disposal costs of this alternative are prohibitive.
The sheet pile wall will be installed at the river's edge, and its removal is feasible.
(See comment above)



6. Comment: The preferred alternative of gathering further information is
appropriate. (4, 5, 7, 8)

Ecology Response: The M-14 settlement identified a need to perform an
Expedited Response Action at N Springs and the three parties further agreed to
conduct that action in fiscal year 1994. USDOE and its contractors have, in the
opinion of Ecology, gathered sufficient data from which to make a selection of an
alternative. USDOE and its contractors will be required to perform specific
modelling and data collection to confirm the size, placement, and operating
efficiency of the extraction wells, return wells and the sheet pile wall under the
chosen alternative. The proposed expedited response action is also designed to
evaluate the effectiveness of commercially available treatment options for
strontium 90 and to provide the data necessary to set demonstrable strontium 90
ground water cleanup standards.

7. Comment: The pump-and-treat alternative is appropriate for N Springs. There
is sufficient information available to proceed with pump and treat. Discharge of
the treated effluent should be evaluated for beneficial uses other than direct
discharge to the Columbia River. Some commentators said that, should no
alternative prove cost effective, then direct discharge should be used. Others
opposed direct discharge to the river in any case. (10, 11, 12, 13, 15, 16, 17, 18,
19,20)

Ecology Response: The majority of comments received indicate a preference
for the pump-and-treat option. Discharge of the treated effluent from the pump-
and-treat system will be upgradient within the 100N Area at a point which will
result in the ultimate recovery of the discharge at the system extraction point.

8. Comment: Although the proposal briefly mentioned the installation of a slurry
wall at the river's edge, no consideration of a sheet pile wall at this location was
evaluated. Well logs from this area indicate there are no boulders which might
interfere with construction, and this is a common dam construction technique
used along the river. (14)

Ecology Response: The installation of a sheet pile wall at the river's edge is
included as part of the approved action.

9. Comment: The installation of a cryogenic barrier in place of the proposed slurry
would result in a removable barrier accomplishing the same result. (9, 12, 13, 15,
20)

Ecology Response: A cryogenic barrier operates using the existing ground
water as the raw material which forms the barrier. With the conditions which
exist at N Springs, this ground water contains the contamination the ERA is
aimed at impeding. By placing such a barrier at the springs, the contamination
bound in the wall during formation would be released to the river upon
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termination of the operation. In addition, long term operation and maintenance
of the system and the uncertainties associated with its installation decrease the
viability of this alternative at N Springs.

10. Comment: The ERA should actively consider a combination of alternatives:
barriers, upgradient extraction, and pump and treat. This would create a multi-
contaminant response action. (17)

Ecology Response: Ecology concurs. The best alternative is one that
incorporates a combination of technologies to affect not only the contaminant of
concern (strontium 90), but also the other analytes which exist in the ground
water at N Springs. The installation of a pump-and-treat system enhanced by a
suitable vertical barrier will achieve this goal. This combination is being
implemented.

11. Comment: The response action should also immediately address contaminated
soils that are the source of ground water contamination. (17, 20)

Ecology Response: The contaminated soils, 1301 N crib and 1325N crib, which
are believed to be the source of the ground water contamination at N Springs are
to be addressed as part of the N Area Pilot Project. Negotiations which define
the work scope and time frames for this activity are documented in the N Area
Pilot Project change request number M-16-94-02.

12. Comment: The proposal must address treatment for contaminants other than
strontium 90. (17, 20)

Ecology Response: It is recognized that there is no effective treatment for
tritium. For other contaminants in ground water, all applicable or relevant and
appropriate requirements (ARARs) will apply.

13. Comment: The proposal should be part of a comprehensive and connected
approach to ground water remediation at Hanford, and should address all
contaminants and sources. (20)

Ecology Response: The data gathered and lessons learned from the
implementation of this ERA will be integrated with the overall ground water
remediation efforts at Hanford. The project will provide valuable insight into the
treatment technologies available for strontium 90, the hydrogeologic conditions
which exist in the 100 N Area, and the effectiveness of enhanced combination
remedial alternatives.

14. Comment: The screening criteria used to select alternative technologies were
too narrow, resulting in dismissal of experimental technologies. (20)

Ecology Response: One of the agreed upon criteria for this ERA was to
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evaluate commercially available alternatives for the purpose of providing data
necessary to set demonstrable strontium 90 ground water clean-up standards.

15.	 Comment: The Tri-Parties should include the Natural Resource Damage
Assessment trustees in setting cleanup objectives and selecting approaches
(20).

Response: Ecology agrees. The Confederated Tribes of the Umatilla Indian
Reservation and other Natural Resource Damage Assessment trustees were
consulted both during the comment period and subsequently as the proposed
action was developed.
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DEPARTMENT OF ECOLOGY

September 23, 1994

Mr. Ron Izatt, Assistant Nlanagcr
Environmental Mana,emem, Actin,
U.S. Department of Energy
P.O. Box 550, A3-42
Richland, WA 99352

Dear Mr. Izatt:

Re:	 Action Memorandum; N Springs Expedited Response Action Cleanup Plan,
U.S. Department of Energy Hanford Site, Richland, WA

This Action Memorandum constitutes the approved cleanup alternative to be implemented at
N Sp rings. The approval is based upon the information con ta ined in the Administrative
Record and public comments received.

A number of public comments were received by the Washington State Department of
Ecology (Ecology) on the N Springs Expedited Response Action Proposal, DOE/RL-93-23,
Revision 0 (proposal). The preferred alternative selected in the proposal was the continued
evaluation of all three cleanup alternatives considered. This conclusion prompted public
comment in three major areas: risk analysis, adequacy of the existing database, and a
majo ri ty interest in proceeding with the pump and treat cleanup alternative.

Although a formal risk analysis has not been performed at N Springs, the existing da tabase,
which includes sample results from 1985 through 1991, indicates an average strontium-90
flux concentration of 6,000 pCi/L to the river, which is in excess of 750 times the current
d rinking water standard. The most recent analysis of samples collected in 1993 shows an
increased strontium-90 concentration of 11,000 pCi/L. The three pa rt ies, the United S ta tes
Department of Energy (USDOE), the United States Environmen tal Protection Agency (EPA),
and Ecology recognized the need for action at N Sp rings and agreed on January 8, 1993, to
conduct a non-time critical Expedited Response Action (ERA).

The existing database includes information on well ins ta llation and monito ring of over 50
wells and 13 seeps. This information indicates the need for corrective action and, together
with the histo rical records produced da ri ng the ins ta llation of and initial operations of N
Reactor, provides a significant database. The implemen tation of the approved alternative will
include the need for specific modelling of the groundwater flowpath, geologic conditions at
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the site of installation, and the conditions which exist at the point of effluent discharge.

Ecology and EPA agree with the majority of public comments that support the selection of a
pump and treat system. However, the installation of a pump and treat system may not
sufficiently reduce the tlux of strontium-90 to the river. The uncertainties associated with
groundwater floNpaths which exist at the N Springs require the use of a combination of
alternatives. This includes a pump and treat system and a removable vertical barrier. The
combination of these two alternatives achieves the goals of the ERA.

1,	 PURPOSE

The purpose of this ERA is to reduce the strontium-90 contamination flux to the groundwater
that feeds N Springs, evaluate commercially available treatment options for strontium-90, and
provide data necessary to set demonstrable strontium-90 groundwater clean-up standards.

II.	 BACKGROUND

Pursuant to the Comprehensive Environmental Response, Compensation. and Liability Act
(CERCLA), the EPA recommended the 100 Area of the USDOE operated Hanford Site for
inclusion on the National Priorities List (NPL) on June 24, 1988. In November 1989, the
100 Area was added to the NPL. The N Springs are located within the geographic area of
the 100-NR-1 and 100-NR-2 Operable Units (OU) as described by the Hanford Federal
Facility Agreement and Consent Order (Tri-Party Agreement). All data, reports, and
remediation activities conducted at N Springs under this ERA will be coordinated with the
RCRA past practice site remedial activities conducted at these two OUs.

The three parties agreed to conduct an ERA at N Springs in 1993. This agreement was
defined in the Senior Executive Committee settlement of the TPA Milestone M-14-00 dispute
signed January 8, 1993. The intent of this agreement was to implement an abatement action
by November 1994.

A.	 Site Description

The N Springs are a series of groundwater seeps located along the southern bank of the
Columbia River adjacent to the N Reactor. Historical flow from the N Springs to the river
was substantially altered in 1963 with the operation of the N Reactor. Cooling water, drawn
from the Columbia River, passed through the reactor and during upset conditions, was
discharged into one of two liquid waste disposal facilities known as the 1301N and 1325N
cribs.
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The 1301N crib and trench received radioactive contaminated water from 1963 through 1985,
at an average Ilow of 2, 100 ,al/min. 'Fhe crib is 390 ft lone, 125 it wide, and
approximately 12 it deep. The walls of the crib are sloped and covered with soil and gravel
with a 3 ft layer of boulders in the bottom. The zig-zag shaped extension trench is 1,600 ft
long by 50 ft wide and 12 f( deep. Precast concrete panels were placed over the crib and
trench to minimize Aildlite access and airborne contamination. The 1301 crib and trench are
located approximately 1,000 It inland from the Columbia River.

The 1325N crib was constructed as a replacement of the 1301N crib and first received
contaminated water in 1983. It is 250 ft long, 240 ft wide and 15 ft deep. A 3,000 ft long
extension trench was constructed to provide additional operating capacity. The trench is 55
ft wide and 7 ft deep, and is covered by precast concrete panels to limit access. The 1325N
crib and trench are located 2,400 ft from the Columbia River, directly behind the 1301N

crib.

Between 1983 and 1985, both cribs received waste water from the reactor. In 1985, all
wastewater discharge was directed to the 1325N crib at an average flow of 1600 gal/tnin.
This flow continued until 1987, at which time the reactor was placed in a standby condition.
Discharge substantially decreased until all flow ceased in 1991. The total volume of water
discharged to the cribs was 23.4 billion gallons with a radionuclide inventory of 2,451 Ci of
strontium-90. This influx of contaminated water resulted in excess groundwater flow to the
N Springs, which contained strontiu111-90 contamination.

The volume of water discharging from the springs has decreased in recent years because the
water table in the 100 N Area has dropped approximately 20 ft since 1989. Spring discharge
is also dependent on the sta ge of the Columbia River. When the river stage increases, water
flows from the river into the aquifer. The effects from this inflow are occasionally
monitored as far inland as the 1301N crib. As the river stage decreases, the reverse occurs
with groundwater discharging from the springs to the river.

B.	 Site Characterization

Characterization of N Springs consists of the monitoring of wells and seeps in the N Area.
A detailed account of the monitoring conducted and other historical data available can be
found in the administrative record located at WHC/BCSR, 2440 Stevens Center Place,
Richland, WA 99352.
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Springs/Seeps

Water samples are collected annually nom wells placed in adjacent springs and seeps which
discharge to the river. Avera,,e results of these analyses for the period from 1985 to 1991
indicate an average concentration of 6.000 pCi/L of strontium-90 in the N Springs. The
most recent data gathered in 1993 indicates a concentration of strontium-90 of 11,000 pCi/L.
The current Federal Drinking VWater Standard lur strontium-90 is 8 pCi/L (re: 40 CFR 141).

Monitoring Wells

Monitoring of the groundwater in the 100 N Area is conducted through the quarterly
sampling of approximately 50 wells located throughout the area. The monitoring program
(RCRA Detection Monitoring) has not detected hazardous chemical constituents above
regulatory levels. However, radionuclides, primarily tritium and strontium-90, are present.
Comparison of groundwater concentrations from 1990 and 1993 indicate a decline in the
concentration of strontium-90 beneath the 1325N crib, but strontium-90 concentrations below
the 1301N crib have remained steady. Wells N-3 and N-14, located between 1301N crib and
the Columbia River, show an increase in strontium-90.

Tritium, although not the target constituent of this ERA, is present in significant
concentrations in the 100 N Area groundwater. Tritium levels have also declined in the
groundwater beneath the 1325N crib and have remained steady in the vicinity of the 1301N
crib. However, tritium concentrations in two wells, N-14 and N-41, have increased to
80,900 pCi/L and 33,400 pCi/L respectively. The Federal Drinking Water Standard for
tritium is 20,000 pCi/L (re: 40 CFR 141).

Other groundwater contaminants which may impact the success of the approved alternative
are the presence of a sulfate plume and a diesel fuel plume. The sulfate plume is currently
estimated to be on the western edge of the 100 N Area near the 1324-NA percolation pond.
The diesel fuel plume is located oil 	 top of the water table beneath the 100 N Area. This
contamination is the result of historical spills and leaks occurring near the N Reactor
building. These contaminants, although not directly involved in this ERA, may present
interferences in the control of the stromiunr90.

Cultural Resource Review

The 100 N Area is situated near all 	 rich segment of the Columbia River
shoreline. Within the area perimeter are live recorded sites. All of the sites are either listed
in or considered eligible for inclusion in the National Register of Historic Places. In
addition, two other sites have been recorded.
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The double fenced compound of the 100 N Area has been investigated and cleared of cultural
resources concerns. No knovn sites of Native American reli g ious or ceremoniat
significance, or sites included in the National Register of Historical Places, exist within the
compound itself. No sites have been recorded along the stretch of riverbank adjacent to the
N Springs. In preparation for this FRA, it cultural resources review was conducted for the N
Springs area. The Hantord Cultural Resources Laboratory (HCRL) found no cultural
resources in the proposed project area and g ave the site it clean	 nurace	 mber (Hanford
Cultural Resources Clearance [HCRCJ ,`192-100-032).

Flora and Fauna Survey

Biological surveys were conducted in the area of the ERA in 1991 and 1992. No critical or
sensitive habitat were identified by those surveys. To ensure that impacts to potentially
endangered or threatened environmental species and wildlife are minimized, a flora and fauna
survey will be conducted prior to implementation of the approved alternative.

Wetlands Review

A wetlands review was conducted in 1994 in preparation for this ERA and no significant
wetlands conditions were identified during this survey. Practical methods will be employed
during the implementation of the approved alternative to minimize impacts on the existing
conditions at N Springs.

III.	 THREAT TO PUBLIC HEALTH OR WELFARE
AND THE ENVIRONNIENT

Although a formal risk analysis has not been performed at N Springs, the existing database,
which includes sample results from 1985 through 1991, indicates an average strontium-90
flux concentration of 6,000 pCi/L to the river, which is in excess of 750 tithes the current
drinking water standard. The most recent analysis of samples collected in 1993 shows an
increased strontium-90 concentration of 11,000 pCi/L.

A.	 Present Conditions

Sampling and analysis results gathered under the RCRA Detection Program have identified
radionuclide contamination at N Springs. The primary contaminant of concern is strontium-
90. Two interim actions have occurred at the N Springs to reduce the potential for
radiological exposure to the public and the environment. A rip rap cover consisting of lar
boulders was placed over the N Springs seeps in 1984 to minimize the accessibility of the
seeps to both human and fauna contact. Control of vegetation in the area of the seeps was
initiated in 1990 with the removal of mulberry bushes and the application of herbicides to
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prevent regrowth of potential tool source ,,. No turther ph y sical changes have occurred at N

Springs.

USDOE is proposing to sub,,tannally reduce the Ilux of strontium-90 to the Columbia River
through the implementation of the approved action at N Springs.

B.	 Applicable or Relesant and Appropriate Requirements (ARARs)

The ERA will be conducted in accordance with 40 CFR 300.415 and is an interim response
action which will contribute to the etlicient performance of anticipated long term remedial
action. The ERA will, to the extent practicable, considering the exigencies of the situation,
attain ARARs. At a minimum, a 90 percent reduction in strontium-90 concentrations will be
achieved. However, the treated groundwater may still exceed applicable drinking water
standards for tritium and strontium 90, and the discharge of treated groundwater may not
comply with WAC 173-218 requirements. The discharge of strontium-90 will be conducted
as described below. Other waste(s) derived in implementing the ERA will be managed in
compliance with substantive ARAR requirements.

IV. ENDANGERMENT DETERMINATION

Actual or threatened releases of hazardous substances from this site, if not addressed by
implementing the response action approved herein, may present an imminent and substantial
endangerment to public health or welfare, and the environment.

V. PROPOSED ACTION AND ESTIMATED COSTS

In January 1994, USDOE prepared a cleanup plan (DOE/RL-93-23, Revision 0)
incorporating an engineering evaluation/cost analysis (EE/CA) of technologies that were
applicable to the N Springs. The proposal was submitted to EPA and Ecology for parallel
review, and was also made available for public comment for a period of 45 days. Public
meetings regarding N Springs and the EE/CA were held on February 28, 1994, in Hood
River, Oregon, and on March 2, 1994, in Richland, Washington, to discuss cleanup
alternatives. The plan proposed four alternatives: the no-action alternative (as required by
CERCLA), pump and treat options, vertical barriers, and hydraulic control. The
recommendation of the EE/CA was continued study of alternatives B, C, and D as stated
below. The details of these alternatives are presented in the cleanup plan.

An evaluation of the proposed alternatives follows. This evaluation is based on applicable
regulations, the ERA goal, public comments received, and the administrative record for this
ERA.
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A. NO ACTION: No Action yeas included as an altennttive in the N Springs Engineering
Evaluation/Cost Analysis (Ll:/('A) as regmir:c by C'LRCLA, 40 CFR 300.415. This
alternative provides the baseline from which to assess the effectiveness of the other
alternatives being considered. This alternative would not reduce the strontiu111-90 flux to the
groundwater which feeds the N Sprints.

B. PUN1P AND TREAT: The Pump and Treat alternative was discussed using two
extraction options, two treatment configurations, and four effluent disposal options. The

EE/CA evaluated the effectiveness of each pumping option in reducing the contaminant flux
to the river. The three and five well estrtctiun systems considered would reduce the
strontium-90 contamination to the river by 67% and 96 	 respectively, and also would
provide hydraulic control of other groundwater contaminants. Specific modelling would be
required to ensure the correct placement and pumping rates of the extraction wells. The cost
estimated for this alternative within the EE/CA ranged from $5.85M to $22.43M.

C. SLURRY \VALL: The Slurry Wall alternative would construct a 2800 ft long, 104 ft
deep, and 5 ft wide low permeability wall matte of a bentonite/soil mixture. The wall would
dam the contaminated groundwater and artificially raise the groundwater table. This physical
barrier would reduce the strontium-90 contamination to the river from behind the wall by
71% at the proposed 100 ft zone. Strontium-90 contamination existing in front of the wall
and movement of contaminated groundwater around the wall ends was not considered. The
wall would be a permanent structure, as removal costs are prohibitive and would itself
become a source of contamination Flux as desorption would begin to occur after ten years.
The cost estimated for this alternative was SIOM. This alternative would not reduce the
strontium-90 flux to the groundwater which feeds the N Springs.

D. HYDRAULIC CONTROL: The Hydraulic Control alternative would place I I wells
upgradient of the contamination plume. By pumping these upgradient wells, the natural
groundwater flow would be disrupted and the groundwater table lowered. Pumping rates
would be monitored to ensure the contaminant plume remains stagnant and does not move
toward the wells. The movement of the contaminated groundwater toward the river would
be slowed and contaminants reaching the Columbia River reduced. The groundwater
removed would be monitored for contamination and released to the river. It is estimated that
this alternative would reduce 50% of the strontiunr90 concentrations greater than 1,000
pCi/L at a cost of $2.74M. This alternative would not reduce the strontium-90 flux to the
groundwater which feeds the N Springs.

Following the public comment period, two review actions occurred which have been inclur'
in the administrative record regarding this ERA. First, an independent technical review of
the EE/CA was conducted by a panel of experts commissioned by USDOE. They concluded
that the groundwater modelling was inadequate in that it did not reflect the heterogeneous
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conditions believed to exit ;u N Area. In addition, the u ,,c of a vcrUCal barrier, specifically

a grouted sheet pile wall, along the river's CLIgc as a mean ,, to intcrsect preferential pathways
was identified. This technologv was evalu:ocd by the EE/CA and considered impractical
because of the presence of large boulders in the originally modelled location of 100 ft from
the river's edge. However, plarenlent of a sheet pile wall at the river's edge greatly reduces
the likelihood of encounterim, boulders.

Secondly, a historical review of documents related to the original geologic studies conducted
prior to installation of the cribs was conducted by USDOE. The documents provide
conflicting results concerning the estimated Ilowpath and travel times associated with
groundwater beneath the N Area. There were, however, field tests conducted in which
sampling of effluent streams from N Reactor (Iodine 131) to the 1101 crib were then
identified approximately nine days later at N Spring s. This travel time indicates a
heterogeneous condition (i.e., preferential pathway) exists at N Springs instead of the
homogeneous system used in the modelling.

As a result of the public comments received, the conclusions reached in the independent
technical review, and the information provided in the historical documents, a fifth alternative
(E) was developed which combines a pump and treat system and a vertical barrier.

E. PUMP AND TREAT/VLRTICAL BARRIER: This alternative would combine a pump
and treat system with a removable vertical barrier. The pump and treat system would consist
of extraction well(s) and an ion-exchange resin bed with the resulting treated effluent
discharged upgradient within the 100N Area. The location of the extraction wells and point
of effluent discharge would be determined through specific modelling. This modelling would
optimize the placement of the extraction wells and would evaluate the effect and distribution
of the discharge with a preference for discharge of the effluent at a point(s) which would
allow for ultimate recovery of the discharge at the extraction well(s). In optimizing the
placement of the extraction well(s) in relation to the effects caused by the installation of the
vertical barrier, the modellin g will also evaluate a range of flowrates for the pump and treat
system from 50 gallons per minute to 180 gallons per minute. The cost estimated for this
portion of the combined alternative is based upon the configuration and costs described in
alternative (B) and ranges from $2.24 to $10.09M.

The removable vertical barrier would consist of a grouted hinge sheet pile wall with a
minimum length of not less than 3000 feet, installed in close proximity to the river's edge.
As described above, the specific location and total length of the wall will be determined
through the modelling effort. The depth required to contact the impervious layer at the
river's edge is estimated at 50 feet. The grouted hinge sheet pile wall consists of steel sheets
with interlocking hinges which are driven or vibrated into the ground to the desired depth.
The interlocking hinges allow successive sheets to be added to extend the wall to the length
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necessary and once in-place form an annular space which is then tilled with a grout material.
This sealable cavity cnhancc ^S the impcn it) uS capability of the wall to it hydraulic
conductivity of 10 to 10'" cmlS. Conventional unscaled sheet piles, historically used on the

Columbia River as coffer dams, offer it hydraulic conductivity of 10'' to W. Once installed
the sheets are cut off below gr.nle to minimize any impact to the immediate topography. At

the time of final cleanup of the N Springs the sheet pile wall may be removed by lifting out
each sheet of steel, thus restoring the natural flow of the springs. The estimated cost of this
portion of the combined alternative is $6.74M. Therefore the total cost of the combined
alternative ranges from 58.98M to SWUM.

y'l.	 EXPECTED CIIANGI IN TllE SITUATION SIIOULD
ACTION BE DELAYED OR NOT TAKEN

Should this action not be undertaken, strontium-90 will continue to seep into the Columbia

River at its present concentrated average of 6,000 pCi/L which is in excess of 750 times the
current drinking water standard. With the inventory of 2451 Ci of strontiunr90 known to
have been discharged to the soil column, it 	 delay or no action would continue the
seep of radionuclide contaminated groundwater to the Columbia River and would require
over 300 years to decay to the current drinking water standard of 8 pCi/L.

VII.	 APPROVED ALTERNATIVE

Conditions at N Springs meet the National Contingency Plan, section 300.415 (b)(2) criteria
for a removal action. EPA and Ecolo_y hereby approve the following alternative (E) for
implementation to meet the goals of this ERA. The pump and treat system will initially
operate at 50 gpm, will be designed so as to allow ease of (entire system) expansion, will be
designed to aid evaluation of commercially available Sr-90 treatment technologies, and will
be operated in order to optimize treatment system efficiency. Effluent discharge of the
treated water will be upgradient within the 100 N Area for the purpose of recovery at the
system influent point(s).

This pump and treat technology will be enhanced with the installation of a grouted hinge
sheet pile wall with a minimum length of 3000 feet, installed at the river's edge. An initial
system operations letter report, which evaluates the effectiveness of the system along with
recommendations for upgrades, will be submitted to Ecology and EPA for approval in
accordance with their respective authorities. Submittal of the report will be consistent with
schedules within the Tri-Party Agreement N Area Pilot Project change request number M-16-
94-02. Success of initial system operations and the need for expansion will be determined b,^
Ecology and EPA, and will be based on factors including, but not limited to, the ability of
the system to meet state and federal drinking water standards and the extent to which
expansion can reduce the flux of Sr-90 to the river.
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The pump and treat systein will be dcsigned and operated with the goal of meeting EPA's
current draft Sr-90 drinking w;ucr standanl of 32 pC'i/L. The actual discharge concentrations
will be dependent on the concentr:uiun ut Sr-90 in the e\tracled groundwater. EPA and
Ecology believe a 90% reduction in Sr-90 concentration from the extracted groundwater is
appropriate as a I111111In11111 reyuirenunt. 	 System ettectiveness will be verified, and will
include monthly samples collected tram one inoniulring well located at each end of the wall
and two monitoring wells located between the Aall and the river. Eftluent discharge from
the treatment system will be verified by the collection of influent and effluent samples at
least monthly.

The pump and treat system will be designed for continuous operation (excluding agreed upon
allowable startup, upset and normal maintenance downtime, as may be negotiated by the
parties). An operations/health and sak • ty plan will be in place prior to continuous operations
and will describe general and specific satety concerns, operations and maintenance of
equipment, and disposition of wastes generated by the process. Analyses and daily operating
logs are to be submitted to EPA and Ecology monthly.

The USDOE will initiate construction of the sheet pile w,1ll by February 1995, and will
complete construction by June 1995. The pump and treat system will be constructed,
installed, and operational by September 1995. This decision was developed in accordance
with CERCLA, as amended by the Supertu nd Amendments and Reauthorization Act (SARA),
and the National Continency Plan. This decision is based oil 	 administrative record for
this project and is expected to contribute to the efficient performance of anticipated long term
remedial action for the site.
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Ecology is the lead re o ulatory agency for this project. If you have further questions, please
contact Phillip Suwts at (509) 7lo-lo?9.

Randall F. Smith, Director
Hazardous Waste Division
U.S. Environmental Protection
Agency, Region 10

Butler, Manager
c r Waste Program

Washington State Department of Ecology

cc:	 Bryan Foley, USDOE
Mike Thompson, USDOE
Bob Holt, USDOE
Pam Innis, EPA
Doug Sherwood, EPA
Larry Arnold, WHC
Tom Demmitt, BHl
Administrative Record (N Springs)
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